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£ E UNITED STATES ENVIRONMENTAL PRQTECTEO& AGENCY
EN o) WASHINGTON, [.C. 20450

ASBISTANT ADMINISTRATOR
FOR ENFORCEMERT AND
COMPLIANGE ASSURANDE

Tony Skatell

eCyeling International, LLC
538 Multitex Street

Llmer, 3C 20849

Dear My, Skatell

This 15 in response to your email of July 31, 2015, to Marciz Mia of my v stall, requesting a
determination of applicability for a planmed project by eCy veling International LLC (eCycling)
under 40 CFR part 60 subpart Bc — Standards of Puiu’«mm e for New Stationary Source;
Hospital/M e*iiczdi%nfs:‘:miﬂm Waste Incinerators (HMIWT). eCyeling is proposing to install &
Plasma Assisted Pyrolytic System (PAPS) 3 developed ’m PW_ woon Waste Selutions, LLC, in
Ulmer, SC. You had E}I‘{‘}"v”i{)uﬁl‘; submitted a permit application and C«.uppwu*w information to
‘thf-: South Caroling Department of Health and Environmental Control (DHEC), and which they
rvided to us under separate cover. In addition to these materials, staff irom t}:: Office of Alr
Qudim Planning and Standards (O OAQPS), Qffice of Compliance (OCY, Office of General
Counsel (OGCY, EPA Region IV, SC DHEC, and Paragon Waste %Qimwm LLC, have had
several phone calls and email a}\cmmr‘w with you o discuss additional details. According to the
information you provided to us, we developed the following summary which we will use to make
owr determination. We i ared this summary with you, prior 1o making this determination, to
ensure that we were in agreement on the details that vou provided. In addition to the details
provided, there was Jiwmmm as to whether the exerption at §60.50¢(1) for “any pyrolvsis unit”
might apply to the PAPS. On the basis of the details vou provided, EPA has determined that the
emmp ion for “any pyrolysis unit™ does not apply. ¥ uﬁhe‘mwe if constructed and operated as
described, the PAPS will be subject to 40 CFR part 60 subpart Ec (HIMIW1 standards),

Backeround
i, The system is described technically as a “plasma assisted pyrolytic system”™ (PAPS) with

& trademark name "Coronalux™.

The system will be installed by eCyeling in Ulmer SC.

The system will be used to destroy hospital, medical and infectious waste with no energy
recovery or subsequent use of the gaseous emissions strearm.
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Based on the *(mbma tion date, if sublect to HMI'WT standards, the wnit would be a new

I0UTrCe.

Corenalux system

i

e

[4%]

The Coronalux system consists of three chambers:

a. Primary Chamber

b, Low energy plasma chamber

¢, Residence chamber
The system can process approximately 2000 pounds of waste per hateh and cach batch
takes approximately four to six hours to complete depending on the nature, density and
composition of the waste,
The system is integrated such that streams generated from the primary chamber flow
directly to the low energy plasma chamber to the residence chamber. This flow occurs
continuously within the hateh.
After the low energy plasma chamber, the stream is routed to the residence chamber. In
the event the waste would contain precursors for the formation of [acidic gasses, an insert
containing a caustic serubber would be mm;m:m W nlﬂm the residence ¢ q»z*n‘t*xer and the
gas routed through the insert in the residence chamber.’

Primary Chamber

I

E\J
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The primary chamber has two natural gas burners, The flame from the natural gas h;ms:r
is directed into the primary chamber. In order to insure that t'*ze flame do s; not come
direct contact with the waste, eCveling will install 2 metal shield to completely cover t‘m
flame.

The natural gas bumer is operated “rich’
*.hambe

to limiy excess air introduced into the primary

h,m;_ xm‘tme of the w am; but the burner I_'l*ama. does not d.iwa:i}jy mmad mg wt«.:si.e fmr

such ignition,

The natural gas bumers will turn off once the desired temperature 18 reached, but will

then modulate on and off throughout the process to maintain the ta,mp{:m fure in the

primary chamber when w m» "“imx is inconsistent (eCveling states that this is ofien the
casel. When the burners are “on” the burner flame(s) will not come in direct contact with

the waste,

Operating temperature is 600-900F, but can reach as high as 1500F, depending on the

nature of the waste. Specifically, towards the end of the cycle the temperatire will be

inereased to maximize the removal of carbon from the ash,

* This determination is not predicated on whether a caustic scrubber is installed. eCyeling should
work with their delegated authority to determine whether & caustic serubber will be nesded.
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&. The chamber is endothermic® as demonstrated by the heat load provided by the burners.
The burners infect as many as 6 milhon BTU per hour. The added heat is needed when
the “gases” coming off the waste are inconsistent. The gases coming out of the first
chamber are hot in order to maintain temperature in the rest of the systern. The initial
phases are where most of the MO is formed, and the cooling effect of the water due to is
high specific heat works to keep temperatures low. The large volume of gases during the
imtal stages also maintains a constant How, carrving heat away. As the reaction proceeds
to its end, the water 1s entirely depleted and does not provide any cooling. The flow out
of the chamber drops significantly, so the systern fends to it as a2 hot box dug to the
extensive insulation. At the end of the batch there also tends to form more short chain
hvdrocarbons than long chain hydrocarbons, and the short chains tend to have s higher
calorific value when they decompose, which pushes the temperature up.
The typical operating conditions for the primary chamber include an initial purge cycle
prior to igniton of the burners. This i3 a safety feature to ensure there are no combustible
components in the atmosphere surrounding the waste.” The purge cycle is preset and runs
for two minutes. Following the purge the air inlet valves automarically close, and the
burner ignition sequence begins. The suction fan ac fm;: on the chamber runs mm,mm}iix
ziuzmg the cycle, with the chamber under a vacuum of approximately 8-10 inches of

ater column {approximately 173 psi). Most of the air is evacuated following the closure
ssj the valves, and the small amount of remaining air is immediately consumed when the
burmners turn on. No oxvgen is added and the burner runs fuel rich fo avoid excess air
being introduced. Once the burners turn on, the chamber fills with burner combustion
gases and the fan runs continuously 1o evacuate the chamber and keep it under vacuum.

Onee the waste begins to break down, the gases coming from the waste also fill the

chamber, The primary chamber ‘v*ﬂa{ii%ye&; any intermediate char, oils, or related
products to produce a gas such that the composition of the chamber will consist of
hydrocarbons, COqy, Hz0, CO, Ol droplets, soot, tar, and associated compounds.

:«-}

Low Energv Plasma Chamber

1. sultant gas from “}?Cp above enters the low energy plasma chamber, eCyeling
retofhis g ,g as as “smo ke.

2. There 1s one natural gas burner located in the plasma chamber.

3. e chamber operates at approximately 1200F to 1500 F depending on the BTU value of
“smoke” generated.

4, "F*w process is a free radical accelerated oxidation process,

* Based on the temperature profiles that you provided for the primary chamber, EPA ig not
convinced that the entire process within the primary chamber is endothermic. How ever, for the
reasons discussed m the body of our response, we are not basing our determination on w »ﬁﬂm,r
the chamber is a pyrolysis unit; ergo, whether the process in the primary chamber is endothermic
does not have bearing.

* Based on the temperature profiles that vou provided for the primary chamber, BPA is not
convinced that the chamber is evacuated. See discussion in the body of the Jetter.
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The low energy plasma system” is best deseribed a8 an electron gun where the pun
creates an electron cascade at the end of the tube and releases thege electrons o the
chamber.

6. The electron gun is not a high wemperature source. The electrons have a low thermal
load, but very high kinetic energy.

The electrons generated in this way collide with molecules in the chamber, and in turn
ionize those molecules. The ionized molecules of free radicals formed in turn react with
the hydrocarbon sirsam to accelerate the free radical oxidation process that naturaily
{akes place with hvdrocarbons.

The process is exothermic.

9. The only “conventional combustion™ in the plasma chamber is from the burner used 1o
maintain the temperature constantly and at the set point

s

o)

Residence Chamber

i The purpose of the chamber is to complete the oxidation process of the remaining carbon
based particulates. The particles are in the ppm range, making it impossible (o create a
conventional “flame” or “combustion.”

There is one natural gas burner in the residence chamber.

The temperature of the residence chamber is approximately 1450F,

L 1)

EPA Response

According to §60.50¢, the affected facility 1o which 40 CFR part 60 subpart Eo apphzw is each
individual hospital/medical/infectious waste incinerator {}{‘Si_i W) constructed, in relevant part,
after December 1, 2008, HMIWI is defined at §60.51¢ a8 “anv device that combusts any amount
o hmpn& waste and/or medic cal/infectious waste.” eCyeling provides that the Coronalux
system will be used to destroy hospital, medical and infectious waste and will be constructed
after Degember 1, 2008,

There is an exemption at §60.50¢(D) for “any pyrolyvsis unit” where the term © mmﬁys 2
defined at §60.51c as the “endothermic gasification of hospital waste and/or medical/infectious
waste using external energy ™™

We do not believe that the exemption for “any pyrolysis unit” is applicable to the Coronaluy
system. In past communications with EPA (see July 21, 2015, email from Fortunatn V Hamagna
{Paragon Waste Solutions, LLC) to Marcia Mia (EPAY), the process in the primary chamber of

* See “lsing Non-Thermal Plasma to Confrol Air Pollutamts” EP A-456/R-0 15-001; February
2003

*EPA discussed pyrolysis in the June 20, 1996 re-proposal for HMITWI (see 61 FR 31736) and
concurrently developed & draft regulation for pwohwi units (see Legacy Al Docket A-91-61,

frem IV-B-36). In the September 15, 1997 final rule (see 62 FR 483 ‘8} EPA deforred on
developing standards for pyrolvsis units and determmu:i that the FMIW] standards were not

appropriate for pyrolysis units. Subsequently, the exemption and definition of T pyrolysis upit”
was promulgated at §§60.50¢(f) and 60.51¢, respectively.
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the Coronalux em has been described by you as a “pyrolvsis” process, however, sdditionsl
information that we obtained from you indicate that the three chambers (primary. low ene SrEy
< and residence) operate as a systemn and therefore we should evaluate them as a svstem.
This is because the gas stream generated in one unit is immediately and confinuously routed to
the next unit and the &)f‘yam‘{mu of the pricr unit is integral to the operation of the subsequent unit,
fruissions are not emitted to the atmosphere until the gases have passed through all three
chambers, Some of the units, according to vour c..‘»:p%mduom are endothermice (e.g., ‘f"*‘m mimar}f
chamber) whiifr some are gxothermie (e.g., the low energy piavna chamber and rest
chamber). Therefore, because the CoronoLux system is not “endothermic™ thro

p

system. we do not believe that the Coronallux system meets the exemption for ‘any pyrolvsis
unit” as “pyrolysis” iz m:wma.,d 10 the HMIW] standards. However, this alone does not mean that

the system is therefore subiect to the HMIWT standards,

In the February 27, 1993 proposed rule®, we deseribe a typical HMIWI d sign system:

in Two sa“m'am chambery: *)r‘mzm' ami Qe;:u;:m:iarv fm {ha p"f*mm ; ,
loaded and ignited, the volatile organic components driven off, and the n@m’um{fla
orials combusted to ash. The volatile organic components released from the primary
chamber are combusted in the secondary ch&mber {See 60 FR 10670).

We promulgated the definition of the two chambers as follows:

Primary Chamber means the chamber in an FIMIWT that receives waste mate rial, in
which the waste 13 ignited, and from which ash is removed.

And

Secondary chamber means 2 component of the HMIWT that receives combustion gases
from the primary chamber and in which the combustion process is completed.
Ses §60.51¢ Defindtons.

Az prm’;ma in your deseription, the Coronaliux primary chamber volatilizes any intermediate
char, oils, or related products to produce a gas that contains hydrocarbons, oil dmpish {aerosol),
some carbon particulate, carbon monoxide, and other trace components in an endothermic
system using low levels of oxyvgen and no d‘mc:‘{ contact with a flame. Your dzs:rznmm of the
Coronalux primary chamber also provides that the design will prohibit the i ignition of the waste
by the flame by the metal shield installation which will completely cover the flame and that the
temperature profile of the Coronal.ux primary chamber will preclude auto-ignition of the waste.

® The 1995 proposal was largely changed by the 1996 re-proposal. However, neither the
definitions of “primary™ and *"afzmndzm chamber, nor the basic description of the HMIW
incinerator as consisting of a “primary™ and “secondary” chamber were altered by the re-
proposal. In fact, the 1996 re-proposal discussed the use of the “nrimary” chamber as g method
of determining the size of the HMIW]
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However, in an email of September 9, 2018, you p*‘fw':iad temperature plois of a similar unit’
{See Figure 11 and dwsmh@ d those plots as folloy

.the temperature profile shows a & minute purge cycle, followed by the burners turning
on in the main chamber. The inflection in the graph is a clear indication of the change.
During the first iteration the bumers are on for about two minutes, and then turned off —

note the slope change in the line, The burners come on once more during the second

ation, run for less than g minute until the siopi: changes again, and then {(in this case)
were off for the rest of the run. They would have tumed back on if the temperature had
dropped to the low temperature set point on the PLC, but this did not happen.

The air valves started to close s:?iighti_‘y before the burners came on. The waste beging 1o
off-gay at the S00F mark, and based on the addi*zim {slope 2 1s > S‘z.ope 1yinflection in the
line should be off-gassing %fimgmbiv by 700F. At that point the burner and air (burner) is
off.
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Figure 1

TEPA my?ar,,twﬁ% that a plot specific to the eCyeling unit has not been generated as the unit is

not operational. According to vour ematl “[eCyeling] will need to moria out the specifics for e-
Cyeling, but the pattern will be approximately correct.”

&
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We believe that it is evidenced by the temperature profile that beginning at the 347 mark and
within the next fi‘ppmmmateziv stx minutes {to about the “40" mark) the process is combustion, as
the temperature rises even with the burpers off. We also believe that combustion is contributing
to some s:xbum to the ability of the 1000 A3 refractory lined chamber materials to go from 100 F
to 1500 °F within § min and hold the heat at 1200° F for 2 hours. Finally, from the description
you provide of the primary chamber (see ltem 3 and 3 from the “Primuary Chamber” fact pattern),
you describe “ignition temperature of the wasie™. This conforms to the definition of the
“primary chamber”™ as in the HMIWT rule:

Primary Chamber means the chamber in an HMIWT that receives waste material, in
which the waste is ignited, and from which ash is removed, (Sec §60.51¢)

The gas from the CoronoLan primary chamber is routed to the low energy plasma chamber
where the gases are exposed to a low energy electron gun. The low energy electron gun creates
an electron cascade at the end of the wbe and releases these electrons into the chamber. You
that the electron gun is not a high temperature source and is characterized by a low thermal
load, with very high kinetic energy. The high kinetic energy of the electrons cause the electrons
10 collide W}‘Eh molecules in the chamber, and in turn fonize those molecules, creating free
radicals. The ionized molecules of free radicals formed subsequently react with the hydrocarbon
stream to accelerate the free radical oxidation process that naturally takes place with
hydrocarbons. This stream is subsequently routed to the residence chamber where the oxidation
process 1s completed,

et R 2w

Since we have determined that the Coronalux prhmi.w chamber is a “primary chamber™ as that
term iy defined at §60.51¢, we next evaluate the low energy plasma chamber and the residence
**h;ynbbr as “secondary chambers” under the same section. Both chambers meet the definition of
“a component of the HMIWI that receives combustion gases from the primary chamber” (since
we determined that the primary chamber is conducting com wum on during at least part of the
rocess) and "in which the combustion process is completed” (because the low energy plasma

chamber and residence chamber complete the process which is initiated in the primary chamber),

E

Therefore, we believe that the Coronal.ux system is subject to 40 CFR part 60 subpart Be.

This determination 1s based on the fact pattern that was mutually agreed upon between eCyeling
and US EPA. Should any of the fact pattern change, then a new applicability determination may
nm«:i to bz made. This determination was tzm}rdmﬁmé with the Office of Alr Quality Planning
and standards, the Office of General Counsel and EPA Region IV, If vou have any questions,
lease contact my staff, Marcia Mia, at (202)564-7042,

e

Edward J» )ée»a g, Director
Montioring, Assistance and Media Programs Division
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Fortunate Villamagna, Paragon Waste Solutions
Elizabeth Basil, SCDHEC

Zeakrzwski, SCDHEC

Yeromica Barringer, SCDHEC

Mabanita Modak, OAPQS
Amy Hambrick, OAQPS
David Cozzie, OAQPS
Mike Thrift, OGC

Stan Kukier, R4
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